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DESCRIPTION 
FLOWMETER ELECTRONIC COMPONENT, AND 



METHOD FOR MANUFACTURING THE SAME 



Technical Field 

The present invention relates to a sensor for detecting 
a fluid pressure, a flowmeter for detecting a fluid flow 
rate, an electronic component for use in them, and a method 
for manufacturing the electronic component . 

Background Art 

In the known structures disclosed in JP,A 6-3211 and 
JP,A 6-186104, when a metallic lead member is insert molded 
with, e.g., an organic resin material, a small gap generates 
at the interface between the resin and the metallic lead 
member due to resin's physical properties, i.e., the 
difference in coefficient of linear expansion between the 
resin and a metal and curing shrinkage of the resin itself 
occurred when the resin temperature is returned to room 
temperature after melting. In a pressure sensor, especially, 
hermetic sealing after insert molding of the pressure sensor 
is important from the viewpoint of ensuring satisfactory 
sensor characteristics. None of the above-mentioned 
publications, however, takes into consideration a hermetic 
sealing structure for reducing the small gap and providing 
positive sealing. 

Also, JP,A 11-304619 and JP,A 2001-330530 propose the 
use of a protective material, such as a gel, for ensuring 
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hermetic sealing when a metallic lead member is insert 
molded with, e.g., an organic resin material. 

Disclosure of the Invention 

However, the known art described above has problems 
that the gel is not hardened in the small gap and sufficient 
hermetic sealing cannot be ensured. 

Brief Description of the Drawings 

Fig. 1 is a vertical sectional view of a pressure 
sensor according to an embodiment of the present invention. 

Fig. 2 is a front view of a gauge case according to an 
embodiment of the present invention. 

Fig. 3 is a vertical sectional view of the gauge case 
according to an embodiment of the present invention. 

Fig. 4 is a vertical sectional view of a pressure 
sensor with an intake temperature measuring sensor according 
to an embodiment of the present invention. 

Fig. 5 is a vertical sectional view of components of an 
air flow sensor according to an embodiment of the present 
invention . 

Best Mode for Carrying Out the Invention 

The construction of an embodiment of the present 
invention will be described below with reference to Figs . 1 
to 3. 

Fig. 1 is a vertical sectional view of a pressure 
sensor, Fig. 2 is a front view of a gauge case, Fig. 3 is a 
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vertical sectional view of the gauge case, and Fig* 4 is a 
vertical sectional view of a pressure sensor with an intake 
temperature measuring sensor. 

A semiconductor chip 12 is made of silicone. The 
semiconductor chip 12 is joined to a glass base 6 by anodic 
bonding or the like. 

A gauge case 1 is made of a thermosetting resin such as 
an epoxy resin , or a thermoplastic resin such as PPS. 
Metallic lead members 3 are each made of plated phosphor 
bronze . 

A gauge assembly comprising the semiconductor chip 12 
and the glass base 6 joined to each other is fixedly bonded 
to the gauge case 1 through a metallic terminal 5 . Also , 
total eight metallic lead members 3 are insert molded in the 
gauge case 1 and have respective inner end surfaces partly 
exposed. The exposed inner end surfaces are bonded to 
respective bonding areas of the semiconductor chip 12 by 
bonding wires 8 for electrical connection therebetween. An 
area including the semiconductor chip 12 is coated with a 
protective material 9, such as a f luorosilicone-based or 
fluorine-based silicone gel, for the purpose of protection 
against a corrosive gas or liquid, etc. Further, metallic 
terminals 5 for connection to an external power supply are 
welded to the gauge case 1 , whereby the gauge case 1 is 
completed. 

A pipe 10 provided with a pressure introducing hole 13, 
shown in Fig. 1, is made of a PBT or PPS resin. The gauge 
case 1 is fixedly bonded to the pipe 10 in a hermetic manner 
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by using an adhesive 11. The whole of a resulting assembly 
is integral-molded with, e.g., the PBT or PPS resin while, 
though not shown, a mount metallic collar is simultaneously 
insert molded in a mount flange, thereby forming a pressure 
sensor including a connector portion 7. Subsequently, a 
silicone adhesive, an epoxy adhesive or the like is poured 
and then cured in hollows 14, which have been used for 
retaining the gauge case 1 during the molding step. The 
pressure sensor is thereby completed. 

In the pressure sensor described above, the metallic 
lead members 3 and the metallic terminals 5 are insert 
molded with, e.g., the PBT or PPS resin. In this insert 
molding step, small gaps 20 generate between the metallic 
lead members 3 and the gauge case 1, and small gaps 21 
generate between the metallic terminals 5 and the connector 
portion 7. 

The feature of the present invention will be described 
below with reference to Figs. 1, 2, 3 and 4. 

In the gauge case 1 shown in Fig. 2, portions of 
individual metallic lead members 3a to 3h, indicated by 
dotted lines, are buried in the epoxy or PPS resin. Also, 
as shown in Fig. 1, when the connector portion 7 is molded 
with the PBT or PPS resin 2, the metallic terminals 5 are 
buried in the PBT or PPS resin together with the gauge case 
1 shown in Fig. 3. Thus, the pressure sensor has a 
structure that the metallic lead members 3a to 3h and the 
metallic terminals 5 are each buried in the resin. In this 
state, due to physical properties, the resin 2 has the 
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coefficient of linear expansion different from those of the 
metallic lead members 3a to 3h and the metallic terminals 5 , 
and the resin 2 itself causes shrinkage of about 1% when 
returned to room temperature after being molten in the 
molding step. Hence, the small gaps 20 necessarily generate 
between the metal and the resin. The generation of those 
gaps raises the following problems. For example, if open 
air is repeatedly sucked and discharged through the gaps in 
response to fluctuations of engine pressure, the protective 
material 9 is moved over relatively large strokes, causing 
the bonding wires 8 to move correspondingly and undergo 
fatigue breakage, which leads to a failure. Even in the 
case not causing the fatigue breakage, characteristics of 
the pressure sensor become unstable. In the present 
invention, a polymethacrylic or other anaerobic adhesive or 
an acrylic or other high-permeability adhesive is filled in 
the gaps between the resin 2 and the metallic lead members 
3a to 3h and the metallic terminals 5 by a spontaneous or 
vacuum permeation method. As a result, complete hermetic 
sealing can be ensured. 

Fig. 3 shows a vertical section of the gauge case 1 and 
an area including the metallic lead member in an enlarged 
scale . 

When the anaerobic or high-permeability adhesive is 
filled in the gaps so as to ensure hermetic sealing, an air 
bubble 30 remains sometimes because of insufficient 
degassing. In the case of filling the anaerobic adhesive 
according to the present invention, however, even if the air 
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bubble 30 remains, the anaerobic adhesive serves to block 
movements of the air bubble and retain it at one location in 
a stable state. Therefore, the wires 8 electrically 
connecting the semiconductor chip 12 and the metallic lead 
members 3 are prevented from disconnecting due to the 
movements of the air bubble 30, and a pressure transformer 
with high reliability can be obtained. Further, by filling 
the anaerobic adhesive in the small gaps 21, shown in Fig. 1, 
between the metallic terminals 5 and the connector portion 7 
in a similar way, hermetic sealing of the small gaps 21 can 
be ensured and a pressure transformer capable of ensuring 
the hermetic sealing with higher reliability can be obtained. 
Such use of the anaerobic or high-permeability adhesive is 
also applicable to, besides the pressure transformer, other 
electronic components in which metallic terminals are insert 
molded and small gaps are generated between the metallic 
terminals and a connector portion. With that application, a 
protective material (such as a gel or an adhesive) for 
protecting a physical variable measuring device can be 
prevented from entering the small gaps and from seeping into 
the connector portion. As a result, the yield is increased 
and an electronic component with high reliability can be 
obtained. 

Fig. 4 is a vertical sectional view of a pressure 
transformer with an intake temperature measuring sensor. 
Small gaps 20 generate between a resin and a metallic lead 
(1) 15 and a metallic lead (2), both the metallic leads 
supporting an intake temperature sensor 16. As in the 
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present invention described above, therefore, by filling, 
e.g., the anaerobic adhesive in the small gaps for hermetic 
sealing, a leakage of intake air can be prevented, whereby a 
pressure transformer and an intake temperature sensor with 
high reliability and high accuracy can be obtained. 

Fig. 5 is a vertical sectional view of a flowmeter. 
Small gaps 21 generate between metallic terminals 5 and the 
connector portion 7, and small gaps 32 generate between a 
resin and metallic leads 3 5 which support respectively 
resistance element 36 and 37. As in the present invention 
described above, therefore, by filling, e.g., the anaerobic 
adhesive in all or a part of the small gaps for hermetic 
sealing, a leakage of intake air can be prevented, whereby a 
flowmeter with high reliability and high accuracy can be 
obtained. 

A manufacturing method to realize the hermetic sealing 
structure according to the present invention is as follows . 

After molding the gauge case 1, shown in Fig. 3, with 
the metallic lead members 3 inserted therein, the molded 
gauge case 1 is immersed in a high-permeability adhesive, 
such as an anaerobic adhesive. After the immersion, the 
gauge case 1 is placed in a vacuum state to purge out air 
bubbles 30 remaining in the small gaps 20 between the gauge 
case 1 and the metallic terminals 5. After being placed in 
the vacuum state, the gauge case 1 is taken out from the 
anaerobic adhesive and is left to stand in the atmosphere. 
At this time, a plurality of gauge cases are left to stand 
in the atmosphere in a such state that they are not in close 
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contact with each other. If the gauge cases are left to 
stand in close contact with each other, there may occur a 
problem that terminals of the adjacent gauge cases are 
bonded to each other. For that reason, the gauge cases must 
be avoided from being left to stand in the atmosphere in the 
closely contact state. After being left to stand in the 
atmosphere, the adhesive is removed by using an organic 
solvent for cleaning of the gauge case in the state where 
the small gaps are completely hermetically sealed (i.e., in 
the state where the adhesive has been hardened) . 

Through the steps described above, it is possible to 
hermetically seal the small gaps generated when molding the 
gauge case 1 with the metallic lead members 3 inserted 
therein. 

According to this embodiment, by filling the anaerobic, 
high-permeability resin in gaps between a resin and the 
metallic lead members and the metallic terminal members 
which are insert molded in the resin, hermetic sealing is 
ensured in a small-sized pressure sensor in which the 
hermetic sealing is especially important, and hence the 
performance of the pressure sensor can be improved. 
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